EP 2 419 046 B1

(19)

(12)

(45)

Patent Office

Europdisches
Patentamt
0’ European

fesreves (11) EP 2 419 046 B1
EUROPEAN PATENT SPECIFICATION
Date of publication and mention (51) IntCl.:
of the grant of the patent: AG61F 2/00 (2006.01)

30.03.2016 Bulletin 2016/13
(86) International application number:

(21) Application number: 10714805.8 PCT/US2010/031274
(22) Date of filing: 15.04.2010 (87) International publication number:

WO 2010/121053 (21.10.2010 Gazette 2010/42)
(54) IMPLANT AND DELIVERY SLEEVE FOR PELVIC FLOOR IMPLANTS

IMPLANTAT UND ABGABEHULSE FUR BECKENBODENIMPLANTATE
IMPLANT ET MANCHON DE MISE EN PLACE POUR IMPLANTS DE PLANCHERS PELVIENS

(84)

(30)

(43)

(73)

Designated Contracting States: (72) Inventor: CHU, Michael S. H.
ATBEBG CHCY CZDE DK EE ES FIFR GB GR Brookline
HRHUIEISITLILT LULV MC MK MT NL NO PL Massachusetts 02446 (US)

PT RO SE SI SK SM TR
(74) Representative: Pfenning, Meinig & Partner mbB

Priority: 17.04.2009 US 170305 P Patent- und Rechtsanwilte
14.04.2010 US 760043 Joachimsthaler StraRe 12
10719 Berlin (DE)
Date of publication of application:

22.02.2012 Bulletin 2012/08 (56) References cited:
WO-A1-2010/065592 WO-A2-2007/059199
Proprietor: Boston Scientific Scimed, Inc. US-A1- 2004 039 453

Maple Grove, MN 55311 (US)

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been

paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 419 046 B1 2

Description
CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to, and is a con-
tinuation of, U.S. Nonprovisional Patent Application No.
12/760,043, filed on April 14, 2010, entitled "DELIVERY
SLEEVE FOR PELVIC FLOOR IMPLANTS," which
claims priority to U.S. Provisional Patent Application No.
61/170,305, filed April 17, 2009, entitled "DELIVERY
SLEEVE FOR PELVIC FLOOR IMPLANTS".

[0002] This application also claims priority to U.S. Pro-
visional Patent Application No. 61/170,305, filed April 17,
2009.

BACKGROUND

[0003] The invention relates generally to medical de-
vices and more particularly to implants within a pelvic
region of a patient to treat various pelvic dysfunctions.
[0004] A variety of medical procedures are performed
to treat various female pelvic dysfunctions, including pro-
cedures to treat urinary incontinence, and to correct var-
ious prolapse conditions such as uterine prolapse,
cystoceles, rectoceles, and vaginal vault prolapse.
[0005] Women often experience vaginal prolapse due
to age or other factors. For example, women may expe-
rience a cystocele, a rectocele and/or a hysterocele. A
cystocele occurs when the bladder bulges into the vagi-
na, and a rectocele occurs when the rectum bulges into
the vagina. A hysterocele occurs when the uterus de-
scends into the vagina. An enterocele (small bowel pro-
lapse) can also occur, when the small bowel pushes
through the upper wall of the vagina. It is relatively com-
mon for a hysterocele and cystocele or hysterocele and
rectocele, or other combinations thereof to occur at the
same time. It is also common for different types of pro-
lapse to occur in relatively quick succession.

[0006] Treatment has included suturing procedures or
the use of implants for support or suspension. A hyste-
rocele is often treated with a hysterectomy followed by a
vaginal vault suspension. Various devices and proce-
dures are used to deliver and secure pelvicimplants with-
in a variety of different anatomical structures within a pel-
vic region. Implants can be delivered to a pelvic region
through one or more vaginal incisions, and/or through
exterior incisions in the patient

[0007] Depending on the particular condition to be
treated and the implant used, pelvic floor repair can re-
quire various fixation locations within a pelvic region. For
example, an implant can be secured using a number of
fixation points. Sutures are often used to bridge, anchor
and/or suspend the implant in place. Sutures may not
provide enough surface area for tissue in-growth, and
may require knotting in order to be secured. Implants
formed with mesh material can provide for tissue in-
growth and the width of the mesh can help prevent tissue
cutting. An implant can also have roughened or tangled
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edges to grip surrounding tissue and hold the mesh im-
plant in place until tissue in-growth occurs. Delivery of
some implants includes the use of a sleeve to cover some
or all of an implant to protect the implant from damage
during delivery and to prevent premature engagement of
the implant (including the roughened or tangled edges)
to surrounding tissue.

[0008] Various complications can occur during a pro-
cedure to deliver and secure a pelvic implant due to, for
example, space constraints for performing the implanta-
tion procedure or weak couplings between various por-
tions of the sleeve and/or the implant. Often, implants
can become damaged during delivery due to excessive
stress on couplings. Thus, itwould be desirable to provide
improved pelvic implants and delivery aids that minimize
the number of couplings and are easier to manufacture
and implant within a body of a patient.

[0009] The document US 2004/039453 A1 describes
asurgical implant for addressing afemale patient’s pelvic
health disorder, the implant comprising: a mesh having
a major portion that is sized and shaped to afford repair
of a cystocele without lifting the patient’'s bladder and
without placing tension on the bladder, the major portion
including a urethral support portion capable of being
placed underneath the patient’s urethra; a first sling ap-
pendage for securement on a first side of the patient’s
urethra; and a second sling appendage for securement
on a side of the patient’s urethra generally opposite the
first side. The implant can include a flexible insertion
sheath associated with at least a portion of the first and/or
of the second sling appendage.

[0010] The document US 2004/039453 A1 does not
show that a proximal end portion of the insertion sheath
is coupled tothe sling appendage to which itis associated
by a releasable joint which is configured to break when
a force is applied to the appendage at a position along
the appendage and a force is applied to the insertion
sheath in a direction away from the appendage. Further-
more, US 2004/039453 does not show that the distal end
portion of the insertion sheath defines alumen configured
to receive a leader to couple the leader to the distal end
portion of the sleeve.

[0011] The document WO 2007/059199 A2 is gener-
ally directed to surgical articles useful for implanting sup-
port members in patients. The articles include a support
member, such as a sling for urinary incontinence, tissue
anchors, filamentary elements for associating the sup-
port member with the anchors, and introducer needles
for placingthe anchorsin a patient. The supportmembers
can also be configured for use in pelvic floor repair, such
as for treating cystoceles, rectoceles, and enteroceles.

[0012] The document WO 2007/059199 A2 does not
show a strap extending from from the support member
and a sleeve being releasably coupled to the strap by a
releasable joint, the joint being configured to break when
aforce is applied to the strap at a position along the strap
and a force is applied to the sleeve in a direction away
from the strap.
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[0013] The document WO 2010/065592 A1 was pub-
lished after the priority date of the present application
and relates to an apparatus including a support member,
a strap extending from the support member, and a sleeve
releasably disposed over at least a portion of the strap.
The support member is configured to support a portion
of a body of a patient. The strap is configured to be in-
serted through at least a portion of a tissue of the patient.
The sleeve is releasably coupled to the strap by a releas-
able joint. The sleeve is configured to be removed from
the strap when at least a portion of the strap is disposed
within the tissue of the patient.

SUMMARY

[0014] Anapparatus includes animplantand a sleeve.
The implant has a support portion and a strap extending
from the support portion, The support portion is config-
ured to support a portion of a body of a patient. The strap
is configured to be inserted into a tissue of the patient.
The sleeve has a distal end portion, a proximal end por-
tion and a tapered portion. The tapered portion of the
sleeve is configured to dilate the tissue of the patient
when the implant is inserted into the body of the patient.
The proximal end portion of the sleeve is releasably cou-
pled to the strap by a releasable joint configured to break
when a force is applied to the strap at a position along
the strap and a force is applied to the sleeve in a direction
away from the strap. The distal end portion of the sleeve
defines a lumen configured to receive a leader to couple
the leader to the distal end portion of the sleeve.

BRIEF DESCRIPTION OF THE DRAWINGS
[0015]

FIGS. 1 and 2 are schematic illustrations of an im-
plant in a first configuration and a second configura-
tion respectively, according to an embodiment.
FIG. 3is an illustration of a delivery device delivering
an implant into a body of a patient, according to an
embodiment.

FIG. 4 is a top view of an implant, according to an-
other embodiment.

FIG. 5is a top view of a portion of the implant of FIG.
4.

FIG. 6 is an illustration of the implant of FIG. 4 being
inserted into a body of a patient.

FIG. 7 is a top view of an implant, according to an-
other embodiment.

FIG. 8 is a flow chart illustrating a method of manu-
facturing a sleeve of an implant, according to another
embodiment.

FIGS. 9-10 are top views of a portion of a sleeve of
an implant during manufacture, according to another
embodiment.

FIGS. 11-12 are top views of a portion of a sleeve
of an implant during manufacture, according to an-
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other embodiment.

FIG. 13 is a top view of a portion of an implant, ac-
cording to another embodiment.

FIG. 14 is a top view of a portion of a sleeve of the
implant shown in FIG. 13, during manufacture.
FIG. 15 is a top view of multiple leaders during man-
ufacture, according to another embodiment.

DETAILED DESCRIPTION

[0016] In some embodiments, an apparatus includes
an implant and a sleeve. The implant has a support por-
tion and a strap extending from the support portion. The
support portion is configured to support a portion of a
body of a patient. The strap is configured to be inserted
into a tissue of the patient. The sleeve has a distal end
portion, a proximal end portion and a tapered portion.
The tapered portion of the sleeve is configured to dilate
the tissue of the patient when the implant is inserted into
the body of the patient. The proximal end portion of the
sleeve is releasably coupled to the strap.

[0017] In some embodiments, an apparatus includes
asleeve and aleader. The sleeve has a distal end portion
and a proximal end portion. The proximal end portion of
the sleeve has a width and is coupled to a strap of an
implant. The distal end portion of the sleeve has a width
less than the width of the proximal end portion of the
sleeve. The sleeve is configured to dilate a tissue of a
patient when the implant is inserted into a body of the
patient. The leader is coupled to the distal end portion of
the sleeve.

[0018] A method of manufacturing an apparatus in-
cludes placing a first end portion of a mandrel between
a first wall of a sleeve and a second wall of the sleeve.
A second end portion of the mandrel is disposed apart
from the first wall of the sleeve and the second wall of
the sleeve. The first wall of the sleeve is then coupled to
the second wall of the sleeve and an end portion of the
sleeve is tapered. The mandrel is removed from between
the first wall of the sleeve and the second wall of the
sleeve. The sleeve defines a lumen where the mandrel
was previously disposed. A leader is then coupled to the
end portion of the sleeve.

[0019] As used herein, the terms proximal portion or
proximal end refer to the portion or end, respectively, of
a device that is closest to a medical practitioner (e.g., a
physician) when performing a medical procedure, and
the terms distal portion or distal end refer to the portion
or end, respectively, of the device that is furthest from
the physician during a medical procedure. For example,
the end of an implant or sleeve first inserted inside the
patient’s body would be the distal end of the implant or
sleeve, while the end of the implant or sleeve to enter
the patient’s body last would be the proximal end of the
medical device.

[0020] An implant, according to an embodiment, can
include one or more tangled portions. The terms "tangled"
or "tangs" as used herein mean roughened or jagged
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edges or areas, such as can result from cutting a woven
or knit mesh material. The tangled portion can be used,
for example, to anchor or secure the implant to tissue.
Animplant, according to an embodiment, can be implant-
ed, for example, through a vaginal incision. A procedure
to deploy the implant caninclude a single vaginal incision,
such as an anterior vaginal incision.

[0021] Implants can be delivered to a pelvic region of
a patient using a variety of different delivery devices, only
some examples of which are described herein. Various
delivery aids are also described, some of which can be
included as part of an implant (e.g., provided to a physi-
cian assembled) and some of which can be coupled to
or associated with an implant just prior to implantation.
Such delivery aids are typically removed after placing
one or more straps of an implant at a desired tissue se-
curement location, leaving the strap to engage the tissue
and support the support portion of the implant. For ex-
ample, a sleeve assembly can be used to lead an implant
or a strap of an implant through a tissue in an intracor-
poreallocation (i.e., within the patient's body), such as
the sacrospinous ligament or arcus tendineus fasciae
pelvis. In other embodiments, a sleeve assembly can be
used to lead an implant or a strap of an implant through
a tissue and to an extracorporeal location (outside the
patient’s body), such as through an obturator membrane
or muscle and out through an exterior incision in the pa-
tient.

[0022] FIGS. 1 and 2 are schematic illustrations of an
implant 100 in a first configuration and a second config-
uration, respectively, according to an embodiment. Im-
plant 100 includes a support member 110, a strap 112,
a sleeve 122, a leader 130 and a dart 128. The sleeve
122 is configured to be releasably coupled to the strap
112.

[0023] The support member 110 is configured to be
placed within a body of a patient and is configured to
support a portion of the body. For example, the support
member 110 can be similar to the grafts disclosed in U.S.
Patent Application No. 611017,257 entitled "Apparatus
and Method for Uterine Preservation," filed on December
28, 2007. The support member 110 can be a variety of
different shapes, sizes and configurations depending on
the intended use for the particular implant. In some em-
bodiments, the support member 110 can be substantially
rectangular, square, oval, or elliptical. The support mem-
ber 110 can be shaped and sized to support a bladder
(e.g., to treat a cystocele) and/or a bladder neck and/or
a uterus (e.g., to treat a hysterocele) and/or a rectum
(e.g. to treat a rectocele).

[0024] The support member 110 can be formed with a
mesh material to allow tissue ingrowth to the implant 100
afterimplantation. For example, some or all of the support
member 110 can be formed with a mesh material as de-
scribed in U.S. Patent Pub. 2005/0038452 A1 to Chu. In
some embodiments, some or all of the support member
110 can be formed with the Advantage® Mesh or the
Polyform™ Synthetic Mesh material each provided by
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Boston Scientific Corporation.

[0025] The strap 112 of the implant 100 is coupled to
and extends from the support member 110 of the implant
100. The strap 112 is configured to support the support
member 110 of the implant 100 when the strap 112 is
inserted into a tissue of the patient.

[0026] In some embodiments, the strap 112 is formed
with the same material as the support member 110. In
other embodiments, the strap is formed with a different
material than the support member. For example, the sup-
port member can be formed with a first biocompatible
material and the strap can be formed with a second bio-
compatible material different than the first biocompatible
material. In another example, the support member is
formed with a biological material, and the strap can be
formed with a synthetic material. The strap 112 and sup-
port member 110 can also have a different weave, pitch,
texture, color, and/or pattern from each other. In some
embodiments, the strap 112 is, for example, a polymer.
[0027] In some embodiments, the strap 112 is formed
monolithically with the support member 110. In other em-
bodiments, the strap is a separate component coupled
to the support member. For example, the strap and the
support member can be coupled in an abutting relation-
ship, an overlapping relationship, or can be bridged. The
strap can be coupled to the support member by, for ex-
ample, heatbonding, gluing, using fasteners, and/or sew-
ing. In some embodiments, the strap includes a heat seal
along its length or a portion of its length to help prevent
or reduce stretching of the strap.

[0028] Insome embodiments the support member 110
and/or the strap 112 include the or more tangled portions
(as described above). The tangs allow the implant 100
to be anchored within tissue, such as pelvic tissue, with-
out the use of additional anchoring mechanisms or su-
tures. In some embodiments, an implant 100 includes
tangs on an edge along an entire length of the implant
100. In other embodiments, the implant includes tangs
covering substantially all of an exterior surface of the im-
plant. In some embodiments, tangs are only on the strap
112 of the implant 100. For example, in some embodi-
ments, the strap 112 includes a tangled portion to engage
and/or help secure the implant to pelvic tissue. Pelvic
tissue, as used herein, can include, for example, liga-
ments (such as a sacrospinous ligament), muscle (such
as an obturator internus muscle or an obturator externus
muscle), fascia, or any other structure or tissue within a
pelvic region of a patient. In other embodiments, the im-
plant includes anchors and/or other mechanical fasten-
ers to secure one or more straps to the pelvic tissue. For
example, a suture can be used to secure a strap or other
portion of an implant to pelvic tissue.

[0029] As with the support member 110, the strap 112
can have a variety of different configurations and/or dif-
ferent sizes (e.g. lengths, widths), depending on the in-
tended use for the particularimplant 100 and the intended
implantation site for the strap 112. For example, the
length of the strap 112 can depend on the particular tissue
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(e.g., ligament, muscle) that the strap 112 is intended to
be secured to, such that trimming of the strap 112 during
or after placement can be reduced or eliminated. For ex-
ample, a strap can have a length such that the strap can
be placed through, and/or secured to, tissue, such as a
sacrospinous ligament, but is not long enough to return
back through a vaginal insertion point. In some embod-
iments, the strap 112 has a length such that it extends
from a pelvic region through an exterior incision of the
patient. In other embodiments, the strap has a length just
sufficient to be secured to a target tissue site. This allows
the implant to be formed with less material. The use of a
strap having a length configured for the particular use
can thus eliminate the need for trimming and also reduce
the costs to manufacture the implant. Such embodiments
of a strap can also help prevent strap stretch that can
occur during insertion of the implant due to pulling on
longer length strap through pelvic tissue.

[0030] While the implant 100 is shown in FIG. 1 as
having a single strap 112, in other embodiments, the im-
plant can have any number of straps depending on the
particular intended use for the implant. For example, the
implant can have between one and twenty straps. In
some embodiments, one or more straps extend from the
support member at an angle other than 90 degrees from
a centerline of the support member. Such an angle of a
strap can vary in different embodiments, for example,
between 20 and 160 degrees from the centerline of the
support member.

[0031] The sleeve 122 of the implant 100 can be used
during the insertion of the implant 100 into a pelvicregion
to prevent the strap 112 from prematurely engaging tis-
sue during the delivery procedure. For example, if the
strap 112 includes a tangled portion, the sleeve 122 can
prevent the tangs from engaging tissue as the implant
100 is being delivered into the pelvic region. Conversely,
when no sleeve is coupled to the strap 112, the tangs
can engage the surrounding tissue making it difficult to
smoothly slide and/or adjust the strap 112. The sleeve
122 can also help in adjusting the tension of a strap 112,
for example, to relieve strap tension. The sleeve 122 can
also protect the strap 112 from damage during delivery.
[0032] The sleeve 122 of the implant 100 can be made
of any suitable material, such as, for example, polymer,
and is releasably coupled to the strap 112 by areleasable
joint 124.

[0033] The releasable joint 124 can include a heat
weld, glue, an interference fit, a controllably tearable por-
tion, and/or mechanical engagements such as fasteners.
For example, in some embodiments, a polymer sleeve
122 is heat welded to a polymer strap 112. In other em-
bodiments, the sleeve is coupled to the strap by multiple
releasable joints and/or multiple attachments of a releas-
able joint, such as, for example, multiple heat welds. This
affords greater flexibility to the sleeve and can minimize
damage to the strap when the multiple attachments of
the releasable joint and/or the releasable joint is broken.
[0034] Becauseareleasablejoint 124 isusedtocouple
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the sleeve 122 to the strap 112, the sleeve 122 is uncou-
pled from the strap 112 without using a tool to sever a
portion of the sleeve 122 and/or strap 112. According to
the invention, the releasable joint 124 can be frangible
and is configured to break and release when a predeter-
mined force is exerted on the releasable joint 124. For
example, in some embodiments the releasable joint 124
is configured to break and release when a force of about
1.8 kg (4 Ibs) to 2.7 kg (6 Ibs) is exerted on the releasable
joint 124. In other embodiments, the releasable joint is
configured to break and release when a force greater
than 2.7 kg (6 Ibs) is exerted on the releasable joint. In
still other embodiments, the releasable joint is configured
to break and release when a force less than 1.8 kg (4
Ibs) is exerted on the releasable joint.

[0035] The releasable joint 124 can be positioned at
any portion of the sleeve 122 that overlaps the strap 112.
In some embodiments, for example, the releasable joint
124 can be positioned at the portion of the strap closest
to the support member 110. In embodiments where mul-
tiple attachments of the releasable joint and/or multiple
releasable joints are used, the multiple joints can be
placed in any position and/or any configuration along the
sleeve and strap. For example, in some embodiments,
the multiple releasable joints are placed along the edge
of the strap and the sleeve. This positioning makes it
easier for a medical practitioner to remove the sleeve
from the strap once the implant is placed within a body
of a patient. In other embodiments, the multiple releas-
able joints can be placed towards the center of the strap
andthe sleeve. In some embodiments, the sleeve defines
alumen that is configured to receive at least a portion of
the strap.

[0036] The sleeve 122 includes a tapered portion 126
that can be used to assist in the delivery of the implant
100 to the pelvic region. The tapered portion 126 of the
sleeve 122 is tapered from a larger width and/or diameter
at a proximal or trailing end to a smaller width and/or
diameter at a distal or leading end of the tapered portion
126. The tapered portion 126 of the sleeve 122 is con-
figured to produce a passage through tissue to facilitate
strap placement. Using atapered portion 126 tointroduce
the strap 112 into a pelvic region can help reduce han-
dling or pulling of the implant 100 itself, thereby reducing
or eliminating potential damage to the implant 100. A
tapered portion 126 of the sleeve 122 is used instead of
a separate dilator, to reduce the number of couplings and
thus reduce the chance the implant may become dam-
aged and/or break during insertion.

[0037] The tapered portion 126 can have a variety of
different configurations. For example, the tapered portion
126 can be a variety of different lengths, shapes, diam-
eters, etc. In some embodiments, for example, the ta-
pered portion 126 has a long, gradual taper. A long grad-
ual taper minimizes stress as the tapered portion 126 is
pulled through tissue. The tapered portion 126 can ex-
pand a passage formed by the dart 128 (as described
below) during insertion through a tissue to ease the tran-
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sition of the opening of the tissue to a cross-section of
the sleeve 122. The tapered portion 126 of the sleeve
122 can be manufactured and/or formed by cutting, fold-
ing, thermo bond, heat pressing and/or the like, as de-
scribed in further detail herein.

[0038] Thesleeve 122 can be transparent, semi-trans-
parent, colored, non-colored, or a combination thereof.
The sleeve 122 can be, for example, tapered, flat, and/or
tubular. In some embodiments, the sleeve 122 is sub-
stantially flat before engaging a tissue and becomes cy-
lindrical in shape as it wraps and/or compresses around
itself as it is pulled through tissue. In such embodiments,
the flat sleeve 122 has a width greater than the width of
the insertion point (e.g., the width of a dart 128). Because
the width of the insertion point is smaller than the width
of the flat sleeve, the flattened edges of the sleeve 122
are compressed to conform to the width of the insertion
point and the sleeve 122 becomes cylindrical in shape
as it is pulled through the insertion point and the tissue.
[0039] A sleeve 122 can be formed for example, with
a clear, thin, flexible biocompatible polymer, and be con-
figured to allow the user to examine or view the implant
100 (e.g., strap 112) disposed within the sleeve 122. After
the strap 112 is positioned at a desired location within
the pelvic region, the sleeve 122 can be removed from
the strap 112, as described in more detail below.
[0040] In some embodiments, the sleeve 122 extends
away from the support portion 110 beyond the strap 112.
The sleeve 122 can thus be used to provide an extension
to the strap 112 to help in the insertion process. The
sleeve 122 can also help maintain the cleanliness of the
strap 112 during insertion as a portion of the strap 112
that will be secured within the pelvic region will be pro-
tected within the sleeve 122.

[0041] Theleader 130 is coupled to a distal end portion
of the sleeve 122, and the dart 128 is coupled to a distal
end portion of the leader 130. In some embodiments, the
leader 130 is constructed of a biocompatible reinforced
structure. In some embodiments, for example, the leader
130 can be a 7x7 stainless steel braided wire. In such
embodiments, the leader 130 can also be coated with a
polymer coating. A polymer coating can be used to help
prevent breakage during the insertion processes and to
preventthe braid from unraveling atits ends. The polymer
coating also provides a smooth outer surface that mini-
mizes the damage to tissue as the leader 130 is inserted
through the tissue. In other embodiments, the leader is
asuture. In such embodiments, the suture can be formed,
for example, with a polymer.

[0042] The leader 130 can be coupled to the sleeve
122 by, for example, gluing, heat bonding, knotting, an
interference fit, or other methods of attachment. For ex-
ample, a polymer coating of the leader 130 is glued to
the sleeve 122 using cyanoacrylates. In other embodi-
ments, the leader can be knotted and/or crimped within
alumen defined by the sleeve. The reinforced leader 130
withstands breakage when coupled to the sleeve 122.
[0043] The leader 130 can be any size configured to
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aid the insertion of the implant into a body of a patient.
In some embodiments, for example, the leader has an
outer diameter of about 0.406 mm (0.016 inches) . In
other embodiments, the leader has an outer diameter
between 0.025mm (0.001 inches)and 1.3 mm (0.05inch-
es). A smalldiameter increases the medical practitioner’s
visibility of the patient and provides the medical practi-
tioner with increased working space within a vaginal in-
cision. Additionally, having a long leader 130 with a small
diameter while minimizing the length of the sleeve 122
having a larger diameter than the leader, increases the
medical practitioner’s visibility of the patientand provides
the medical practitioner with increased working space
within a vaginal incision. In still other embodiments, the
outer diameter of the leader varies along the length of
the leader. In such an embodiment, the leader can aid
the tapered portion of the sleeve in dilating the tissue.
[0044] A length of the leader 130 (measured from a
distal end of the tapered portion 226 of the sleeve 122)
can vary. For example, in some embodiments, the length
of the leader 130 is sufficiently long to be placed through
a selected tissue anchoring site (after entering the pelvic
region via a vaginal incision), and passed out through
the vaginal incision, without requiring the tapered portion
126 of the sleeve 122 to engage the selected tissue an-
choring site (e.g., after passing through a tissue within
the pelvic region). For example, the leader can be longer
than the length between the sacrospinous ligament SSL
and the vaginal opening VO. As shown in FIG. 3, in some
embodiments, the length between the sacrospinous lig-
ament SSL and the vaginal opening VO is approximately
10 cm in length. In such embodiments, the length of the
leader 130 allows the physician to remove the dart 128
from a delivery device external to the body before the
tapered portion 126 of the sleeve 122 is pulled into the
tissue or ligament. This decreases the possibility of the
dart 128 becoming uncoupled from the leader 130 and
lost within the body.

[0045] In other embodiments, the length of the leader
is sufficiently long to be placed through a selected tissue
anchoring site (after entering the pelvic region via a vag-
inal incision), and passed out through the vaginal inci-
sion, without requiring the tapered portion of the sleeve
to enter the vagina (e.g., after passing through a tissue
within the pelvic region). For example, the leader can be
longer than twice the length between the sacrospinous
ligament SSL and the vaginal opening VO. In some em-
bodiments, this is about 20 cm in length. Having a leader
with such a length allows the leader to be threaded
through the selected tissue anchoring site and passed
out through the vaginal incision before the sleeve enters
the vaginal incision. Thus, in an embodiment having mul-
tiple straps and leaders, the leaders can be placed in
their respective anchoring sites and passed out through
the vaginal incision before the implant enters the body.
This increases the visibility of the medical practitioner to
insert the leaders into the multiple anchoring sites within
the body. The insertion and delivery of an implant using
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a delivery device is described in further detail herein.
[0046] The dart 128 can be formed with various bio-
compatible materials, such as, for example, stainless
steel, or other surgical steel. In some embodiments, the
dart 128 is used to associate the strap 112 of the implant
100 to a delivery device. The dart 128 is coupled to a
distal end portion of the leader 130 by any suitable
means. In some embodiments, for example, the dart 128
is coupled to the leader 130 by crimping, gluing, welding,
and/or the like. In some embodiments, the dart 128 is
crimped directly to a polymer coated leader 130. In other
embodiments, the polymer coating of the leader is
stripped off the portion where the dart will be coupled
before crimping the dart to the leader.

[0047] In other embodiments, rather than a leader and
a dart, the sleeve can include a connector portion (not
shown) that can be used to associate the straps to a
delivery device. In some embodiments, a loop connector
is coupled to the sleeve. Such a connector or connector
portion can be used to associate the sleeve to a delivery
device.

[0048] The implant 100 includes a first configuration
(FIG. 1) and a second configuration (FIG. 2). The implant
100 is in the first configuration when the sleeve 122 is
coupled to the strap 112 by the releasable joint 124. The
implant 100 is moved from the first configuration to the
second configuration, by pulling the sleeve 122 with re-
spect to the strap 112 in the direction shown by the arrow
AA in FIG. 2 while holding the strap 112 in place. When
the sleeve 122 is pulled with respect to the strap 112, a
force is exerted on the releasable joint 124. When the
force exerted is sufficient, the releasable joint 124 will
break and/or release and the sleeve 122 can be removed
from the strap 112. Once the sleeve 122 is removed from
the strap 112, the implant 100 is in the second configu-
ration.

[0049] In use, the implant 100 is inserted into a body
of a patient while in the first configuration. In some em-
bodiments, the implant 100 is inserted into the pelvic re-
gion of the patient. Delivery devices can be used to de-
liver the strap 112 of the implant 100 to and/or through
a pelvic tissue, such as, for example, a levator muscle
(e.g., levator ani muscle), a sacrospinous ligament, a
tendineus arch of levator muscle (also referred to herein
as "arcus tendineus fasciae pelvis" or "white line"), ob-
turator muscles, aniliococcygeus muscle, and/or to other
anatomical securement sites within the pelvic region of
a patient. FIG. 3 illustrates a delivery device being used
to deliver and insert a strap of the implant through the
sacrospinous ligament SSL.

[0050] Theimplant 100 can be delivered using a trans-
vaginal approach using for example, any device capable
of placing and/or securing the implant 100 within the pel-
vic region of a patient. In one embodiment, for example,
a Capio® Suture Capture Device manufactured by Bos-
ton Scientific Corporation is used. An example of such a
suturing deviceis describedin U.S. patentNo.5,741,277.
Other types of delivery devices can alternatively be used,
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such as, for example, the suturing device described in
U.S. Patent Pub. 2004/0181243 A1 to Chu et al., entitled
"Re-shapeable Medical Device’ . In such a procedure,
the implant 100 is inserted through, for example, a single
vaginal incision. The incision can be, for example,
through the anterior vaginal mucosa.

[0051] The strap 112 of the implant 100 can alterna-
tively be implanted using, for example, a delivery needle,
such as an Obtryx® Halo, Curve, Advantage® or Lynx®
device each manufactured by Boston Scientific Corpo-
ration. Examples of such devices are described in U.S.
Patent Pub. No. 2005/0075660 and U.S. Patent Pub. No.
2005/01 77022.

[0052] The implant 100 can also be configured to be
associated to other delivery devices not specifically de-
scribed herein. In some embodiments, the strap 112 of
the implant 100 itself is configured to be associated to a
delivery device. For example, a connector can be cou-
pled directly to the strap 112 for association to a delivery
device, or the strap 112 can include, for example, an
opening or hole configured to associate the strap 112 to
a delivery device.

[0053] The strap 112 can be pulled through a pelvic
tissue using. As discussed above, the tapered portion
126 of the sleeve 122 is configured to dilate or expand
the tissue and provide a lead-in (e.g., passageway) for
the strap 112 to be pulled through the tissue. The pelvic
tissue is dilated such that the strap 112 can be pulled
through the tissue, but then prolapses or retracts to a
smaller size to provide a frictional interaction between
the tissue and the strap 112. The strap 112 can also be
flexible such thateven if a width of the strap 112 is greater
than a width of a corresponding passage in the tissue
formed by the lead-in device (e.g., the tapered portion of
the sleeve), the strap 112 can compress and/or fold to fit
within the tissue, and the tissue can dilate or expand to
receive the strap 112. In some embodiments, one or more
straps are tapered toward their distal end, and are larger
in width near the support portion, which further provides
a lead-in through the tissue.

[0054] Once the strap 112 is positioned within the pel-
vic tissue, the sleeve 122, the leader 130 and the dart
128 can be removed from the body of the patient. This
is done by pulling the sleeve with respect to the support
member 110 in the direction shown by the arrow AA in
FIG. 2 while holding the strap 112 in place. The strap 112
can be held in place by, for example, a finger, an instru-
ment, or the pelvictissue itself. When the sleeve is pulled,
aforce sufficient to break and release the releasable joint
124 is exerted on the releasable joint 124 such that the
releasable joint 124 breaks. The sleeve 122 can then be
removed from the strap 112 and the implant 100 moved
into the second configuration. In the second configura-
tion, the sleeve 122, the leader 130 and the dart 128 are
removed from the body of the patient. The strap 112 is
left within the pelvic tissue to support the support member
110 of the implant 100.

[0055] In some embodiments, once the sleeve 122 is
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removed from the strap 112 and the strap 112 is disposed
within the pelvic tissue, the strap 112 can be further ad-
justed such that the implant 100 adequately supports a
portion of the body of the patient. In some embodiments,
after the strap 112 is disposed within the pelvic tissue,
any excess portions of the strap 112 can be removed
from the strap 112.

[0056] In some embodiments, a portion of the support
portion 110 is separately attached to a tissue within the
pelvic region. Said another way, a portion of the support
portion 11 0 can be secured by means other than the
straps. For example, a suture can be threaded through
the mesh support portion 110 and attached to adjacent
pelvic tissue. This can provide additional support for the
support portion 110.

[0057] FIG. 4 shows a top view of an implant 200, ac-
cording to an embodiment. Implant 200 includes a sup-
port portion 210, a first strap 212, a first sleeve assembly
220 coupled to the first strap 212, a second strap 214,
and a second sleeve assembly 250 coupled to the second
strap 214.

[0058] The support portion 210 of the implant 200 is
functionally similar to the support portion 110 of the im-
plant 100 described above. Specifically, the support por-
tion 210 of the implant 200 is configured to support a
portion of a pelvic floor of a patient.

[0059] The first strap 212 and the second strap 214
are functionally similar to the strap 112 of implant 100
described above. The first strap 212 and the second strap
214 are configured to support the support portion 210 of
the implant 200 when first strap 212 and the second strap
214 are disposed within a tissue of a patient.

[0060] FIG. 5 shows a detailed view of the first strap
212 and the first sleeve assembly 220. The first sleeve
assembly 220 includes a sleeve 222, a leader 230 and
a dart 228. The sleeve 222 can be made of a material
such as a polymer and defines a lumen. The sleeve 222
is configured to be coupled to at least a portion of the
first strap 212, such that the portion of the first strap 212
is disposed within the lumen defined by the sleeve 222.
Similar to the sleeve 122 described above, the sleeve
222 can be used during the insertion of the implant 200
into a pelvic region to prevent tangs and/or other anchor-
ing means of the first strap 212 from prematurely engag-
ing tissue during the delivery procedure. The leader 230
and the dart 228 are functionally similar to the leader 130
and the dart 128, respectively.

[0061] The sleeve 222 of the first sleeve assembly 220
is releasably coupled to the first strap 212 by a releasable
joint 224 having three attachments. The releasable joint
224 is functionally similar to the releasable joint 124, de-
scribed above. The releasable joint 224 is configured to
break and release when a sufficient force is exerted on
the releasable joint, such as, for example, about 1.8 kg
(4 Ibs) to 2.7 kg (6 Ibs) . In this manner, the first sleeve
assembly 220 can be removed from the first strap 212
when the first strap 212 is disposed within a tissue of a
patient. Positioning the attachments of the releasable
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joint 224 close to the support portion 210 minimizes the
chance that the first strap 212 will stretch and/or inad-
vertently uncouple from the support portion 210 when
the sleeve 222 of the first sleeve assembly 220 is pulled
and a force is exerted on the releasable joint, as de-
scribed above.

[0062] The sleeve 222 has a tapered portion 226 sim-
ilar to the tapered portion 126 of the sleeve 122 described
above. The leader 230 is coupled to the tapered portion
226 of the sleeve 222, and the dart 228 is coupled to the
leader 230. Similar to the tapered portion 126 of the
sleeve 122, the leader 130 and the dart 128 of the implant
100 described above, the tapered portion 226 of the
sleeve 222, the leader 230 and the dart 228 are used to
help in the insertion of the implant 200 to the pelvic region
of a patient.

[0063] In some embodiments, the first sleeve assem-
bly 220 or a portion of the first sleeve assembly 220 is
monolithically formed. For example, the leader 230 can
be monolithically formed with the sleeve 222. In such an
embodiment, the dart 228 is crimped or coupled to the
leader 230. In other embodiments, the leader and the
dart are monolithically formed with the sleeve.

[0064] The second sleeve assembly 250 is structurally
and functionally similar to the first sleeve assembly 220.
Additionally, the second sleeve assembly 250 is associ-
ated with the second strap 214 in a similar fashion as the
first sleeve assembly 220 is associated with the first strap
212. In other embodiments, the second sleeve assembly
is structurally and/or functionally different than the first
sleeve assembly. For example, the length of the second
sleeve assembly can be different than the length of the
first sleeve assembly and/or the force needed to remove
the second sleeve assembly from the second strap can
be different than the force needed to remove the first
sleeve assembly from the first strap.

[0065] FIG. 6 shows the implant 200 being inserted
into the pelvic region of a patient. Specifically, the first
strap 212 and the second strap 214 of the implant 200
are inserted into afirst portion of a sacrospinous ligament
SSL and a second portion of a sacrospinous ligament
SSL of the patient, respectively.

[0066] The firststrap 212 of the implant 200 is inserted
into the first portion of the sacrospinous ligament SSL by
pulling the dart 228, the leader 230, and the sleeve 222
of the firstsleeve assembly 220 through the sacrospinous
ligament SSL. A delivery device, such as those described
above, can be used to aid in inserting the first strap 212
and the first sleeve assembly 220 into the sacrospinous
ligament SSL. Once the first strap 212 (still covered by
the sleeve 222) is disposed within the sacrospinous lig-
ament, the second strap 214 can be inserted into a sec-
ond portion of the sacrospinous ligament SSL using the
second sleeve assembly 250, as shown in FIG. 6.
[0067] Once the first strap 212 is disposed within the
sacrospinous ligament SSL, the first sleeve assembly
220 can be removed from the first strap 212. The first
sleeve assembly 220 is removed from the first strap 212
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by retaining the first strap 212 while pulling the first sleeve
assembly 220 in a direction shown by the arrow BB in
FIG. 6. The first strap 212 can be retained by placing
pressure on the sacrospinous ligament SSL at a location
where the first strap 212 is disposed within the sacros-
pinous ligament SSL between an end of the sleeve 222
of the first sleeve assembly 220 and the support member
210, such as point A in FIG. 6. This can be done by using
a finger and/or other medical instrument, such as the
shaft of a medical instrument and/or forceps. Alternative-
ly, the tissue within which the first strap 212 is disposed
can sufficiently retain the first strap 212. The pressure
applied to point A holds the first strap 212 in place while
the first sleeve assembly 220 is pulled in the direction
shown by the arrow BB in FIG. 6. This causes the releas-
able joint 224 to break. Once the releasable joint 224 is
broken, the first sleeve assembly 220 can be removed
from the first strap 212. Similarly, once the second strap
214 is disposed within the sacrospinous ligament SSL,
the second sleeve assembly 250 can be removed from
the second strap 214 in a similar manner.

[0068] Once thefirstsleeve assembly 220 and the sec-
ond sleeve assembly 250 are removed from the first strap
212 and the second strap 214, respectively, the first strap
212 and the second strap 214 engage the surrounding
tissue and support the support portion 210 in the pelvic
region of the patient. Any excess portion of the straps
can be cut and/or removed.

[0069] While the implant 200 shown in FIG. 4 has two
straps, in other embodiments, the implant can have any
number of straps. For example, FIG. 7 shows an implant
300 having a support portion 310 and six straps 312. The
implant 300 also includes six sleeve assemblies 320 con-
figured to be coupled to the six straps 312. The straps
312 and the sleeve assemblies 320 are structurally and
functionally similar to the straps and sleeve assemblies
described in relation to implant 200. Having multiple
straps 312 provides additional support to the support por-
tion 310. This allows the support portion 310 to be larger
and to support a larger portion of the pelvic region.
[0070] The multiple straps 312 can be inserted into a
variety of tissues within the pelvic region of a patient. For
example, two of the straps 312 can be placed in the
sacrospinous ligament, two in the arcus tendineus fasci-
ae pelvis and the other two in another tissue area within
the pelvic region. In such an embodiment, the implant
300 can be configured to help support an anterior and/or
a posterior portion of a pelvic region. In other embodi-
ments, the number of straps and the size and shape of
the support member vary depending on the application
of the implant.

[0071] FIG. 8 is a flow chart illustrating a method 400
of manufacturing a sleeve of an implant shown in FIGS.
9 and 10, according to an embodiment. As illustrated in
FIG. 9, the method 400 includes placing a firstend portion
434 of a mandrel 430 between a first wall 416 of a sleeve
422 and a second wall 418 of the sleeve 422, at 402. A
second end portion 432 of the mandrel 430 is disposed
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apart from the first wall 416 of the sleeve 422 and the
second wall 418 of the sleeve 422. As shown in FIG. 9,
the first end portion 434 of the mandrel 430 is disposed
between the first wall 416 of the sleeve 422 and the sec-
ond wall 418 of the sleeve 422 at a first end portion 426
of the sleeve 422.

[0072] The sleeve 422 is substantially similar to the
sleeve 122, shown and described above, and can be
made of any suitable material, such as, for example, pol-
ymer. The mandrel 430 can be constructed of any ma-
terial that will not bind to the sleeve 422 when the first
wall 416 of the sleeve 422 is coupled to the second wall
418 of the sleeve 422, as described in further detail here-
in.

[0073] Withthe mandrel430 disposedbetween the first
all 416 of the sleeve 422 and the second wall 418 of the
sleeve 422, the first wall 416 of the sleeve 422 is coupled
to the second wall 418 of the sleeve 422, at 404. The first
wall 416 of the sleeve 422 can be coupled to the second
wall 418 of the sleeve 422 using any suitable method. In
some embodiments, for example, the first wall 416 of the
sleeve 422 is heat bonded to the second wall 418 of the
sleeve 422 creating a heat seal between the first wall 416
of the sleeve 422 and the second wall 418 of the sleeve
422. In other embodiments, the first wall of the sleeve is
glued and/or crimped to the second wall of the sleeve.
[0074] The first end portion 426 of the sleeve 422 is
then tapered, at 406. The first end portion 426 of the
sleeve 422 can be tapered by any suitable method. In
some embodiments, for example, the first end portion
426 of the sleeve 422 is tapered by cutting, folding, ther-
mo bonding, heat pressing, and/or the like. FIG. 9 illus-
trates a method of tapering the first end portion 426 of
the sleeve 422 by cutting. In such embodiments, once
the first wall 416 of the sleeve 422 is coupled to the sec-
ond wall 418 of the sleeve 422, the sleeve can be cut
along the lines shown as B in FIG. 9 to form the taper.
The excess portions of the sleeve 422 can be discarded.
[0075] The mandrel430isthenremoved from between
the first wall 416 of the sleeve 422 and the second wall
418 of the sleeve 422, at 408. Because the mandrel 432
is constructed of a material that does not bind to the
sleeve 422 when the first wall 416 of the sleeve 422 is
coupled to the second wall 418 of the sleeve 422, the
mandrel 432 may be removed by pulling the mandrel 432
from the sleeve 422. The sleeve 422 defines a lumen
440 where the mandrel 430 was previously disposed.
FIG. 10 illustrates the tapered sleeve 422 with a lumen
440 at the first end portion 426 of the sleeve 422. In other
embodiments, the mandrel 430 is removed from between
the first wall of the sleeve and the second wall of the
sleeve prior to the tapering of the first end portion of the
sleeve.

[0076] The lumen 440 can be any shape and/or size
and will correspond to the shape and size of the mandrel
430. In some embodiments, for example, the mandrel
430 is circular, and creates a circular lumen. In other
embodiments, the mandrel is triangular and creates a
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triangular lumen. In some embodiments, the mandrel 430
can have a varying width. For example, a first portion of
the mandrel 430 can have a width smaller than a width
of a second portion of the mandrel 430. This creates a
lumen 440 of varying width. In other embodiments, the
mandrel can be shaped to form a notch and/or a protru-
sion in the lumen to facilitate an interference fit with a
leader, as described below.

[0077] A leader (not shown in FIGS. 9 and 10) is cou-
pled to the first end portion 426 of the sleeve 422, at 410.
The leader is substantially similar to the leader 130 shown
and described above. The leader can be coupled to the
first end portion 426 of the sleeve 422 in any suitable
manner. In some embodiments, for example, the leader
is inserted into the lumen 440 defined by the first end
portion 426 of the sleeve 422 and heat bonded and/or
glued to the sleeve 422. The leader can be glued to the
sleeve 422 using, for example, cyanoacrylates. In other
embodiments, the leader is knotted or crimped to the
sleeve. In still other embodiments, the leader is coupled
to the first end portion of the sleeve via an interference
fit within the lumen defined by the first end portion of the
sleeve. In other embodiments, the leader replaces the
mandrel and is heat bonded between the first wall of the
sleeve and the second wall of the sleeve when the first
wall of the sleeve is coupled to the second wall of the
sleeve.

[0078] Optionally, a strap of an implant (not shown in
FIGS. 9 and 10) is removably coupled to a second end
portion 424 of the sleeve 422, at 412. In some embodi-
ments, for example, the second end portion 424 of the
sleeve 422 defines a lumen in which the strap of the im-
plant can be inserted. The lumen of the second end por-
tion 424 of the sleeve 422 can be formed by, for example,
the use of a second mandrel and/or the like when the
first wall 416 of the sleeve 422 is coupled to the second
wall418 of the sleeve 422, at404. The strap of the implant
can then be removably coupled to the second end portion
424 of the sleeve 422 by, for example, a releasable joint.
The releasable joint can be similar to the releasable joints
shown and described above.

[0079] FIGS. 11-12 show a sleeve 522 in which a first
end portion 526 of the sleeve 522 is tapered using a fold-
ing technique. The two walls of the sleeve 522 are first
coupled together to form the sleeve 522. The taper is
formed by placing a first end portion 534 of a mandrel
530 on an outside surface of the sleeve 522. A second
end portion 532 of the mandrel 530 is disposed away
from the sleeve 522. The sleeve 522 and the mandrel
530 are substantially similar to the sleeve 422 and the
mandrel 430 shown and described above.

[0080] A portion of the first end portion 526 of the
sleeve 522 is then removed. This is done by cutting the
sleeve 522 along the lines shown as lines C in FIG. 11.
The portion of the first end portion 526 of the sleeve 522
removed from the sleeve 522 can be discarded.

[0081] The first end portion 526 of the sleeve 522 is
then folded over the first end portion 534 of the mandrel
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530 at the lines shown as lines Din FIG. 11. The firstend
portion 526 of the sleeve 522 is folded such that two folds
overlap each other as shown in FIG. 12. The two folds
are then coupled to each other by, for example, heat
bonding and/or gluing the folds together. The mandrel
530 is constructed of a material that does not bond to the
sleeve 522 when the two folds are coupled to each other.
[0082] The mandrel 530 is then removed from under-
neath the two folds of the first end portion 526 of the
sleeve 522. A lumen is defined by the first end portion
526 of the sleeve 522 where the mandrel 530 was dis-
posed. Additionally, the taper is formed by the two folds
as shown in FIG. 12. Similar to the sleeve 422, once the
taper is formed, a leader (not shown) can be coupled to
the first end portion 526 of the sleeve 522 and a strap of
an implant can be releasably coupled to a second end
portion 524 of the sleeve 522.

[0083] FIG. 13 is a detailed view of a portion of an im-
plant600, according to another embodiment. Implant 600
includes a support portion 610, a strap 612, and a sleeve
assembly 620 coupled to the strap 612. The support por-
tion 610 of the implant 600 is structurally and functionally
similar to the support portion 210 of the implant 200 de-
scribed above. Specifically, the support portion 610 of
the implant 600 is configured to support a portion of a
pelvic floor of a patient. The strap is structurally and func-
tionally similar to the strap 212 of implant 200 described
above. The strap 612 is configured to support the support
portion 610 of the implant 600 when strap 612 is disposed
within a tissue of a patient.

[0084] The sleeve assembly 620 includes a sleeve
622, a leader 630, and a dart 638. The sleeve 622 can
be made of a material such as a polymer and defines a
lumen. The sleeve 622 includes a proximal end portion
624 and a distal end portion 626. The proximal end por-
tion 624 of the sleeve 622 is configured to be coupled to
at least a portion of the strap 612, such that the portion
of the strap 612 is disposed within the lumen defined by
the sleeve 622. Similar to the sleeve 222 described
above, the sleeve 622 can be used during the insertion
of the implant 600 into a pelvic region to prevent the strap
612 from prematurely engaging tissue during the delivery
procedure.

[0085] The proximal end portion 624 of the sleeve 622
is releasably coupled to the strap 612 by a releasable
joint 614 having three attachments. The releasable joint
614 is functionally similar to the releasable joint 224, de-
scribed above. The releasable joint 614 is configured to
break and release when a sufficient force is exerted on
the releasable joint, such as, for example, about 1.8 kg
(4 Ibs) to 2.7 kg (6 Ibs). In this manner, the sleeve as-
sembly 620 can be removed from the strap 612 when
the strap 612 is disposed within a tissue of a patient.
Positioning the attachments of the releasable joint 614
close to the support portion 610 minimizes the chance
that the first strap 612 will stretch and/or inadvertently
uncouple from the support portion 610 when the sleeve
622 of the sleeve assembly 620 is pulled and a force is
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exerted on the releasable joint 614, as described above.
[0086] The leader 630 includes a proximal end portion
632 and a distal end portion 634. The leader 630 is ta-
pered from the proximal end portion 632 to the distal end
portion 634. Said another way, the proximal end portion
632 of the leader 630 has a diameter larger than a diam-
eter of the distal end portion 634 of the leader 630. The
tapered leader 630 is configured to dilate or expand the
tissue and provide a lead-in (e.g., passageway) for the
strap 612 to be pulled through the tissue. In such em-
bodiments, the sleeve 622 need not have a tapered por-
tion or can have a smaller tapered portion as the tapered
leader 630 assists in dilating the tissue.

[0087] The proximal end portion 632 of the leader 630
is coupled to the distal end portion 626 of the sleeve 622
by any suitable means. In some embodiments, for exam-
ple, the proximal end portion 632 of the leader 630 is
heat bonded, glued, and/or crimped, to the distal end
portion 626 of the sleeve 622. A dart 638 is coupled to
the distal end portion 634 of the leader 630. The dart 638
can be structurally and functional similar to the dart 228
and is coupled to the leader 630 in a similar manner as
the dart 228 is coupled to the leader 230, shown and
described above. In other embodiments, the dart is mon-
olithically formed with the leader.

[0088] The sleeve assembly 620 can be manufactured
by any suitable method. For example, FIG. 14 shows a
portion of the sleeve assembly 620 during manufacture,
according to an example. In order to form the sleeve 622
and couple the proximal end portion 632 of the leader
630 to the distal end portion 626 of the sleeve 622, the
proximal end portion 632 of the leader 630 is placed on
top of the sleeve 622. The sleeve 622 is then wrapped
around the leader 630 such that the sleeve 622 forms a
cylinder around the leader 630 and line E on the sleeve
622 contacts line F on the sleeve 622. The sleeve 622
is then coupled to itself (e.g., line E is coupled to line F)
and the proximal end portion 632 of the leader 630 by
any suitable means such as heat bonding, gluing, crimp-
ing and/or the like. In other embodiments, a first side wall
of the sleeve is wrapped around the leader and coupled
to a second side wall of the sleeve to form a tube like
structure and form the sleeve.

[0089] Once the leader 630 is coupled to the sleeve
622, the sleeve 622 defines a lumen in which a strap of
an implant can be inserted and coupled to the proximal
end portion 624 of the sleeve 622. The distal end portion
634 of the leader 630 can be coupled to a dart.

[0090] The leader 630 of the sleeve assembly 620 can
be manufactured by any suitable method. For example,
FIG. 15 shows a coated braided wire 730 used to create
multiple leaders 732, 734, 736, 738, according to an em-
bodiment. In some embodiments, the braided wire 730
is stainless steel and is coated with a polymer in an ex-
trusion process. In some embodiments, the stainless
steel braided wire 730 includes tapered portions. In such
embodiments, the braided wire 730 creates tapered lead-
ers such as those shown in FIGS. 13-15). In other em-
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bodiments, the braided wire does not have tapered por-
tions and instead has a single diameter. In such embod-
iments, the braded wire creates leaders without a taper
such as those shown in FIGS. 1-2, 4-6 and 8-11.
[0091] Once the wire is coated with the polymer, it can
be cut into multiple segments. In some embodiments, for
example, four leaders 732, 734, 736, 738 are formed
from a single piece of coated braided wire. For example,
the coated braided wire shown in FIG. 15 can be cut at
points G, H, and | to create the four leaders 732, 734,
736, 738. In other embodiments, any number of leaders
can be created by from a single braided wire.

[0092] While various embodiments have been de-
scribed above, it should be understood that they have
been presented by way of example only, and not limita-
tion. Where methods described above indicate certain
events occurring in certain order, the ordering of certain
events may be modified. Additionally, certain of the
events may be performed concurrently in a parallel proc-
ess when possible, as well as performed sequentially as
described above.

[0093] For example, while some embodiments are
shown with a releasable joint having a single attachment
and other embodiments are shown with a releasable joint
having multiple attachments, any of the embodiments
shown and described above, can have a releasable joint
with a single attachment or a releasable joint with multiple
attachments. Further, the attachments of the releasable
joint can be positioned in any configuration and/or posi-
tion along a sleeve covering a strap of an implant.
[0094] In some embodiments, a support portion, a
strap, and/or a sleeve are provided as separate compo-
nents. For example, the support portion, the strap, and
the sleeve can be provided to a user (e.g., a physician)
unassembled. The user can then secure the sleeve to
the strap and/or the strap to the support portion to form
an implant.

[0095] In some embodiments, a polymer coating of a
leader can be color coded. In some embodiments, for
example, each strap on an implant having multiple straps
can be coupled to a leader having a different color. This
aids the medical practitioner in identifying the various
multiple straps and properly placing each strap in its prop-
er location during implantation of the implant. Moreover,
using the color coded leaders, a medical practitioner can
easily identify which straps need adjustment when trying
to properly position the implant within a body of a patient.
[0096] Although various embodiments have been de-
scribed as having particular features and/or combina-
tions of components, other embodiments are possible
having a combination of any features and/or components
from any of embodiments where appropriate.

[0097] In some embodiments, an apparatus includes
an implant and a sleeve. The implant has a support por-
tion configured to support a portion of a body of a patient
and a strap extending from the support portion. The strap
is configured to be inserted into a tissue of the patient.
The sleeve has a distal end portion, a proximal end por-
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tion, and a tapered portion. The tapered portion is con-
figured to dilate the tissue of the patient when the implant
is inserted into the body of the patient. The proximal end
portion of the sleeve is releasably coupled to the strap.
[0098] Insome embodiments, the apparatus furtherin-
cludes a leader and a dart. The leader has a distal end
portion and a proximal end portion. The proximal end
portion of the leader is coupled to the distal end portion
of the sleeve. The dart is coupled to the distal end portion
of the leader.

[0099] According to the invention, the proximal end
portion of the sleeve is coupled to the strap of the implant
by a releasable joint configured to break when a force is
applied to the strap at a position along the strap and a
force is applied to the sleeve in a direction away from the
strap. In some embodiments, the proximal end portion
of the sleeve defines a lumen. The strap of the implant
is disposed within the lumen.

[0100] According to the invention , the distal end por-
tion of the sleeve defines a lumen configured receive a
leader to couple the leader to the distal end portion of
the sleeve. In some embodiments, the sleeve is config-
ured to be removed from the strap of the implant when
the strap is disposed within a tissue of a patient.

[0101] In some embodiments, the tapered portion of
the sleeve is unitarily formed with the proximal end por-
tion of the sleeve. In some embodiments, the apparatus
further includes a leader having a proximal end portion
coupled to the distal end portion of the sleeve. The prox-
imal end portion of the leader is spaced apart from the
strap of the implant.

[0102] In some embodiments, an apparatus includes
asleeve and aleader. The sleeve has a distal end portion
and a proximal end portion. The proximal end portion of
the sleeve has a width and is coupled to a strap of an
implant. The distal end portion of the sleeve has a width
less than the width of the proximal end portion of the
sleeve. The sleeve is configured to dilate a tissue of a
patient when the implant is inserted into a body of the
patient. The leader is coupled to the distal end portion of
the sleeve.

[0103] According to the invention, , the proximal end
portion of the sleeve is coupled to the strap of the implant
by a releasable joint. The proximal end portion of the
sleeve is coupled to the strap of the implant by a releas-
able joint configured to break when a force is applied to
the strap at a position along the strap and the sleeve is
pulled in a direction away from the strap.

[0104] In some embodiments, the leader includes a
proximal end portion and a distal end portion. The prox-
imal end portion of the leader is coupled to the distal end
portion of the sleeve. The distal end portion of the leader
is coupled to a dart configured to penetrate the tissue of
the patient.

[0105] In some embodiments, the width of the distal
end portion of the sleeve is substantially equal to a width
of the leader. In some embodiments, the leader is heat
bonded to the sleeve. In some embodiments, the leader
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is coupled to the sleeve using a cyanoacrylate. In some
embodiments, the sleeve is configured to be removed
from the strap of the implant after the implant is inserted
into the body of the patient.

[0106] In some embodiments, the sleeve includes a
middle portion having a width substantially equal to the
width of the proximal end portion of the sleeve. The width
of the sleeve gradually decreases from the width of the
middle portion of the sleeve to the width of the distal end
portion of the sleeve between the middle portion of the
sleeve and the distal end portion of the sleeve.

[0107] In some embodiments, a proximal end of the
leader is coupled to the distal end portion of the sleeve.
In some embodiments, a proximal end of the leader is
spaced apart from the proximal end portion of the sleeve.
In some embodiments, the leader is spaced apart from
the implant. In some embodiments, the leader is coupled
to the implant via the sleeve.

[0108] A method includes placing a first end portion of
a mandrel between a first wall of a sleeve and a second
wall of the sleeve. A second end portion of the mandrel
is disposed apart from the first wall of the sleeve and the
second wall of the sleeve. The first wall of the sleeve is
coupled to the second wall of the sleeve. An end portion
of the sleeve is tapered. The mandrel is removed from
between the first wall of the sleeve and the second wall
of the sleeve. The sleeve defines alumen where the man-
drel was previously disposed. A leader is coupled to the
end portion of the sleeve.

[0109] The tapering of the end portion of the sleeve
includes cutting the end portion of the sleeve at an angle
relative to a longitudinal axis defined by the sleeve to
form the taper. The tapering of the end portion of the
sleeve includes folding a first flap of the sleeve onto a
second flap of the sleeve and coupling the first flap to the
second flap.

[0110] The coupling of the leader to the end portion of
the sleeve includes inserting the leader into the lumen
defined by the sleeve and heat bonding the leader to the
sleeve. In some examples, the coupling of the leader to
the end portion of the sleeve includes inserting the leader
into the lumen defined by the sleeve such that the lumen
defined by the sleeve retains the leader via an interface
fit. In some examples, the end portion of the sleeve is a
first end portion, the method further includes removably
coupling a strap of an implant to a second end portion of
the sleeve.

[0111] The present subject-matter includes, inter alia,
the following aspects:

1. An apparatus, comprising:

an implant having a support portion configured
to support a portion of a body of a patient and a
strap extending from the support portion, the
strap configured to be inserted into a tissue of
the patient; and

a sleeve having a distal end portion, a proximal
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end portion, and a tapered portion, the tapered
portion being configured to dilate the tissue of
the patient when the implant is inserted into the
body of the patient, the proximal end portion of
the sleeve being releasably coupled to the strap.

2. The apparatus of aspect 1, further comprising:

a leader having a distal end portion and a prox-
imal end portion, the proximal end portion of the
leader being coupled to the distal end portion of
the sleeve; and

a dart coupled to the distal end portion of the
leader.

3. The apparatus of aspect 1, wherein the proximal
end portion of the sleeve is coupled to the strap of
the implant by a releasable joint configured to break
when a force is applied to the strap at a position along
the strap and a force is applied to the sleeve in a
direction away from the strap.

4. The apparatus of aspect 1, wherein the proximal
end portion of the sleeve defines a lumen, the strap
of the implant being disposed within the lumen.

5. The apparatus of aspect 1, wherein the distal end
portion of the sleeve defines a lumen configured re-
ceive a leader to couple the leader to the distal end
portion of the sleeve.

6. The apparatus of aspect 1, wherein the sleeve is
configured to be removed from the strap of the im-
plant when the strap is disposed within a tissue of a
patient.

7. The apparatus of aspect 1, wherein the tapered
portion of the sleeve is unitarily formed with the prox-
imal end portion of the sleeve.

8. The apparatus of aspect 1, further comprising:

a leader having a proximal end portion coupled
to the distal end portion of the sleeve, the prox-
imal end portion of the leader being spaced apart
from the strap of the implant.

9. An apparatus, comprising:

a sleeve having a distal end portion and a prox-
imal end portion, the proximal end portion of the
sleeve having a width, the proximal end portion
being coupled to a strap of an implant, the distal
end portion of the sleeve having a width less
than the width of the proximal end portion of the
sleeve, the sleeve being configured to dilate a
tissue of a patient when the implant is inserted
into a body of the patient; and

10

15

20

25

30

35

40

45

50

55

13

a leader coupled to the distal end portion of the
sleeve.

10. The apparatus of aspect 9, wherein the proximal
end portion of the sleeve is coupled to the strap of
tha implant by a releasable joint.

11. The apparatus of aspect 9, wherein the proximal
end portion of the sleeve is coupled to the strap of
the implant by a releasable joint configured to break
when aforceis applied to the strap ata position along
the strap and the sleeve is pulled in a direction away
from the strap.

12. The apparatus of aspect 9, wherein the leader
includes a proximal end portion and a distal end por-
tion, the proximal end portion of the leader is coupled
to the distal end portion of the sleeve, the distal end
portion of the leader is coupled to a dart configured
to penetrate the tissue of the patient.

13. The apparatus of aspect 9, wherein the width of
the distal end portion of the sleeve is substantially
equal to a width of the leader.

14. The apparatus of aspect 9, wherein the leader
is coupled to the implant via the sleeve.

15. A method, comprising:

placing a first end portion of a mandrel between
a first wall of a sleeve and a second wall of the
sleeve, a second end portion of the mandrel dis-
posed apart from the first wall of the sleeve and
the second wall of the sleeve;

coupling the first wall of the sleeve to the second
wall of the sleeve;

tapering an end portion of the sleeve;
removing the mandrel from between the first wall
of the sleeve and the second wall of the sleeve,
the sleeve defining a lumen where the mandrel
was previously disposed; and

coupling aleaderto the end portion of the sleeve.

16. The method of aspect 15, wherein the tapering
of the end portion of the sleeve includes cutting the
end portion of the sleeve at an angle relative to a
longitudinal axis defined by the sleeve to form the
taper.

17. The method of aspect 15, wherein the tapering
of the end portion of the sleeve includes folding a
first flap of the sleeve onto a second flap of the sleeve
and coupling the first flap to the second flap.

18. The method of aspect 15, wherein the coupling
of the leader to the end portion of the sleeve includes
inserting the leader into the lumen defined by the
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sleeve and heat bonding the leader to the sleeve.

19. The method of aspect 15, wherein the coupling
of the leader to the end portion of the sleeve includes
inserting the leader into the lumen defined by the
sleeve such that the lumen defined by the sleeve
retains the leader via an interface fit.

20. The method of aspect 15, wherein the end portion
of the sleeve is a first end portion, the method further
comprising:

removably coupling a strap of an implant to a
second end portion of the sleeve.

Claims

Anapparatus, comprising: animplant (100;200; 300;
600) having a support portion (110; 210; 310; 610)
configured to support a portion of a body of a patient
and a strap (112; 212; 312; 612) extending from the
support portion (110; 210; 310; 610), the strap (112;
212; 312; 612) configured to be inserted into a tissue
of the patient; and a sleeve (122;222; 422; 522; 622)
having a distal end portion (626), a proximal end por-
tion (624), and a tapered portion (126; 226), the ta-
pered portion (126; 226) being configured to dilate
the tissue of the patient when the implant (100; 200;
300; 600) is inserted into the body of the patient, the
proximal end portion (624) of the sleeve (122; 222;
422; 522; 622) being releasably coupled to the strap
(112; 212; 312; 612), wherein the proximal end por-
tion (624) of the sleeve (122; 222; 422; 522; 622) is
coupled to the strap (112; 212; 312; 612) of the im-
plant (100; 200; 300; 600) by a releasable joint (124;
224; 614) configured to break when aforce is applied
to the strap (112; 212; 312; 612) at a position along
the strap (112; 212; 312; 612) and a force is applied
to the sleeve (122; 222; 422; 522; 622) in a direction
away from the strap (112; 212; 312; 612), wherein
the distal end portion (626) of the sleeve (122; 222;
422;522;622) defines a lumen configured to receive
a leader (130; 230; 630) to couple the leader (130;
230; 630) to the distal end portion (626) of the sleeve
(122; 222; 422; 522; 622).

The apparatus of claim 1, further comprising: a lead-
er (130; 230; 630) having a distal end portion (634)
and a proximal end portion (632), the proximal end
portion (632) of the leader (130; 230; 630) being cou-
pled to the distal end portion (626) of the sleeve (122;
222;422;522; 622); and a dart (128; 228; 638) cou-
pled to the distal end portion (634) of the leader (130;
230; 630).

The apparatus of claim 1, wherein the proximal end
portion (624) of the sleeve (122; 222; 422; 522; 622)
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defines alumen (440), the strap (112; 212; 312;612)
of the implant (100; 200; 300; 600) being disposed
within the lumen (440).

The apparatus of claim 1, wherein the sleeve (122;
222;422;522;622) is configured to be removed from
the strap (112; 212; 312; 612) of the implant (100;
200; 300; 600) when the strap (112; 212; 312; 612)
is disposed within a tissue of a patient.

The apparatus of claim 1, wherein the tapered por-
tion (126; 226) of the sleeve (122; 222; 422; 522;
622) is unitarily formed with the proximal end portion
(624) of the sleeve (122; 222; 422; 522; 622)

The apparatus of claim 1, further comprising: a lead-
er (130; 230; 630) having a proximal end portion
(632) coupled to the distal end portion (626) of the
sleeve (122; 222; 422; 522; 622), the proximal end
portion (632) of the leader (130; 230; 630) being
spaced apart from the strap (112; 212; 312; 612) of
the implant (100; 200; 300; 600).

The apparatus of claim 1, wherein the proximal end
portion (624) of the sleeve (122; 222; 422; 522; 622)
has a width and the distal end portion (626) of the
sleeve (122; 222; 422; 522; 622) has a width less
than the width of the proximal end portion (624) of
the sleeve (122; 222; 422; 522; 622), the apparatus
further comprising a leader (130; 230; 630) coupled
to the distal end portion of the sleeve (122; 222; 422;
522; 622).

The apparatus of claim 7, wherein the leader (130;
230; 630) includes a proximal end portion (632) and
a distal end portion (634), the proximal end portion
(632) of the leader (130; 230; 630) is coupled to the
distal end portion (626) of the sleeve (122; 222; 422;
522; 622), the distal end portion (634) of the leader
(130; 230; 630) is coupled to a dart (128; 228; 638)
configured to penetrate the tissue of the patient.

The apparatus of claim 7, wherein the width of the
distal end portion (626) of the sleeve (122; 222; 422;
522; 622) is substantially equal to a width of the lead-
er (130; 230; 630).

The apparatus of claim 7, wherein the leader (130;
230; 630) is coupled to the implant (100; 200; 300;
600) via the sleeve (122; 222; 422; 522; 622).

Patentanspriiche

1.

Vorrichtung, welche aufweist: ein Implantat (100;
200; 300; 600) mit einem Stitzbereich (110; 210;
310; 610), der konfiguriert ist zum Stltzen eines Be-
reichs eines Korpers eines Patienten, und einem
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Band (112; 212; 312; 612), das sich von dem Stitz-
bereich (110; 210; 310; 610) weg erstreckt, wobei
das Band (112; 212; 312; 612) konfiguriert ist, in ein
Gewebe des Patienten eingefiihrt zu werden; und
eine Hilse (122; 222; 422; 522; 622) mit einem dis-
talen Endbereich (626), einem proximalen Endbe-
reich (624) und einem konischen Bereich (126, 226),
wobei der konische Bereich (126; 226) konfiguriert
ist zum Aufweiten des Gewebes des Patienten,
wenn das Implantat (100; 200; 300; 600) in den Kor-
per des Patienten eingesetzt wird, wobei der proxi-
male Endbereich (624) der Hilse (122; 222; 422;
522; 622) I6sbar mit dem Band (112; 212; 312; 612)
gekoppelt ist und der proximale Endbereich (624)
der Hulse (122; 222; 422; 522; 622) durch eine 16s-
bare Verbindung (124; 224;614) mitdem Band (112;
212; 312; 612) des Implantats (100; 200; 300; 600)
gekoppelt ist, die konfiguriert ist, zu brechen, wenn
eine Kraftaufdas Band (112;212; 312; 612) an einer
Position entlang des Bands (112;212; 312; 612) aus-
gelibt wird und eine Kraft auf die Hilse (122; 222;
422;522;622) in einer Richtung von dem Band (112;
212; 312; 612) weg ausgelibt wird, wobei der distale
Endbereich (626) der Hiilse (122; 222; 422; 522;
622) ein Lumen definiert, das konfiguriert ist, ein
Fihrungsband (130; 230; 630) aufzunehmen, um
das Fuhrungsband (130; 230; 630) mit dem distalen
Endbereich (626) der Hiilse (122; 222; 422; 522;
622) zu koppeln.

Vorrichtung nach Anspruch 1, weiterhin aufweisend:
ein Fihrungsband (130;230; 630) miteinemdistalen
Endbereich (634) und einem proximalen Endbereich
(632), wobei der proximale Endbereich (632) des
Fihrungsbands (130; 230; 630) mit dem distalen
Endbereich (626) der Hilse (122; 222; 422; 522;
622) gekoppelt ist; und eine Pfeilspitze (128; 228;
638) mit dem distalen Endbereich (634) des Fih-
rungsbands (130; 230; 630) gekoppelt ist.

Vorrichtung nach Anspruch 1, bei der der proximale
Endbereich (624) der Hilse (122; 222; 422; 522;
622) ein Lumen (440) definiert, wobeidas Band (112;
212; 312; 612) des Implantats (100; 200; 300; 600)
innerhalb des Lumens (440) angeordnet ist.

Vorrichtung nach Anspruch 1, bei der die Hilse (122;
222; 422, 522; 622) konfiguriert ist, von dem Band
(112; 212; 312; 612) des Implantats (100; 200; 300;
600) entfernt zu werden, wenn das Band (112; 212;
312; 612) in einem Gewebe eines Patienten ange-
ordnet ist.

Vorrichtung nach Anspruch 1, bei der der konische
Bereich (126; 226) der Hilse (122; 222; 422; 522;
622) einheitlich mit dem proximalen Endbereich
(624) der Hlse (122;222;422;522;622) gebildetist.
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Vorrichtung nach Anspruch 1, weiterhin aufweisend:
ein FUhrungsband (130; 230; 630) mit einem proxi-
malen Endbereich (632), der mit dem distalen End-
bereich (626) der Hilse (122; 222; 422; 522; 622)
gekoppelt ist, wobei der proximale Endbereich (632)
des Fuhrungsbands (130; 230; 630) im Abstand von
dem Band (112;212; 312; 612) des Implantats (100;
200; 300; 600) angeordnet ist.

Vorrichtung nach Anspruch 1, bei der der proximale
Endbereich (624) der Hilse (122; 222; 422; 522;
622) eine Breite hat und der distale Endbereich (626)
der Hulse (122; 222; 422; 522; 622) eine Breite hat,
diekleiner als die Breite des proximalen Endbereichs
(614) der Hiilse (122; 222; 422; 522; 622) ist, wobei
die Vorrichtung weiterhin ein Fihrungsband (130;
230; 630) aufweist, das mit dem distalen Endbereich
der Hilse (122; 222; 422; 522; 622) gekoppelt ist.

Vorrichtung nach Anspruch 7, bei der das Flihrungs-
band (130; 230; 630) einen proximalen Endbereich
(632) und einen distalen Endbereich (634) enthalt,
wobei der proximale Endbereich (632) des Fih-
rungsbands (130; 230; 630) mit dem distalen End-
bereich (626) der Hilse (122; 222; 422; 522; 622)
gekoppelt ist, der distale Endbereich (634) des Fiih-
rungsbands (130; 230; 630) mit einer Pfeilspitze
(128; 228; 638) gekoppelt ist, die konfiguriert ist, in
das Gewebe des Patienten einzudringen.

Vorrichtung nach Anspruch 7, bei der die Breite des
distalen Endbereichs (626) der Hiilse (122;222;422;
522; 622) im Wesentlichen gleich einer Breite des
Fihrungsbands (130; 230; 630) ist.

Vorrichtung nach Anspruch 7, bei der das Fiihrungs-
band (130; 230; 630) mit dem Implantat (100; 200;
300; 600) Uber die Hilse (122; 222; 422; 522; 622)
gekoppelt ist.

Revendications

Appareil, comprenant : un implant (100 ; 200 ; 300 ;
600) comportant une partie de support (110; 210;
310; 610) configurée de maniére a supporter une
partie d’'un corps d’'un patient et une bande (112 ;
212 ;312 ; 612) qui s’étend depuis la partie de sup-
port (110; 210 ; 310 ; 610), la bande (112 ; 212;
312 ;612) étant configurée de maniéere a étre insérée
a lintérieur d’'un tissu du patient ; et un manchon
(122 ; 222 ; 422 ; 522 ; 622) comportant une partie
d’extrémité distale (626), une partie d’extrémité
proximale (624) et une partie conique (126 ; 226), la
partie conique (126 ; 226) étant configurée de ma-
niére a dilater le tissu du patient lorsque l'implant
(100 ;200 ;300 ;600) estinséré alintérieur du corps
du patient, la partie d’extrémité proximale (624) du
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manchon (122 ; 222 ; 422 ;522 ; 622) étant couplée
de facon libérable a labande (112 ;212 ;312 ; 612),
dans lequel la partie d’extrémité proximale (624) du
manchon (122 ; 222 ;422 ; 522 ; 622) est couplée a
la bande (112 ; 212 ; 312 ; 612) de I'implant (100 ;
200 ; 300 ; 600) par un joint libérable (124 ; 224 ;
614) configuré de maniére a se rompre lorsqu’une
force estappliquée alabande (112 ;212 ;312 ;612)
en une position le long de la bande (112 ;212 ;312 ;
612) et qu’'une force est appliquée au manchon
(122 ; 222 ; 422 ; 522 ; 622) dans une direction
d’éloignementparrapportalabande (112 ;212; 312;
612), dans lequel la partie d’extrémité distale (626)
du manchon (122; 222; 422; 522 ; 622) définit une
lumiere configurée de maniere a recevoir un guide
(130 ;230 ; 630) afin de coupler le guide (130 ; 230 ;
630) a la partie d’extrémité distale (626) du manchon
(122 ;222 ;422 ;522 ; 622).

Appareil selon la revendication 1, comprenant en
outre : un guide (130 ; 230 ; 630) comportant une
partie d’extrémité distale (634) et une partie d’extré-
mité proximale (632), la partie d’extrémité proximale
(632) du guide (130; 230; 630) étant couplée a la
partie d’extrémité distale (626) du manchon (122 ;
222 ;422 ;522 ;622) ; et une fléchette (128 ; 228 ;
638) couplée a la partie d’extrémité distale (634) du
guide (130 ; 230 ; 630).

Appareil selon la revendication 1, dans lequel la par-
tie d’extrémité proximale (624) du manchon (122 ;
222 ; 422 ; 522 ; 622) définit une lumiére (440), la
bande (112 ;212 ;312 ;612)de l'implant (100 ;200 ;
300 ; 600) étant disposée a l'intérieur de la lumiére
(440).

Appareil selon la revendication 1, dans lequel le
manchon (122 ; 222 ; 422 ; 522 ; 622) est configuré
de maniere a étre enlevé de la bande (112 ; 212;
312 ;612)del'implant (100 ;200 ; 300 ; 600) lorsque
la bande (112 ; 212 ; 312 ; 612) est disposée a I'in-
térieur d’un tissu d’un patient.

Appareil selon la revendication 1, dans lequel la par-
tie conique (126 ; 226) dumanchon (122 ;222 ;422 ;
522 ;622) est formée d’un seul tenant avec la partie
d’extrémité proximale (624) du manchon (122 ;222 ;
422 ;522 ; 622).

Appareil selon la revendication 1, comprenant en
outre : un guide (130 ; 230 ; 630) comportant une
partie d’extrémité proximale (632) couplée a la partie
d’extrémité distale (626) du manchon (122 ; 222 ;
422 ;522 ;622), la partie d’extrémité proximale (632)
du guide (130 ; 230 ; 630) étant espacée de labande
(112 ;212 ;312 ; 612) de I'implant (100 ; 200 ; 300 ;
600).
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7.

8.

9.

Appareil selon la revendication 1, dans lequel la par-
tie d’extrémité proximale (624) du manchon (122 ;
222 ;422 ;522 ;622) présente une largeur et la par-
tie d’extrémité distale (626) du manchon (122 ; 222 ;
422 ;522 ;622) présente une largeur inférieure a la
largeur de la partie d’extrémité proximale (624) du
manchon (122 ; 222 ; 422 ; 522 ; 622), I'appareil
comprenant en outre un guide (130 ; 230 ; 630) cou-
plé a la partie d’extrémité distale du manchon (122 ;
222 ;422 ;522 ; 622).

Appareil selon la revendication 7, dans lequel le gui-
de (130 ; 230 ; 630) inclut une partie d’extrémité
proximale (632) et une partie d’extrémité distale
(634), la partie d’extrémité proximale (632) du guide
(130; 230; 630) est couplée a la partie d’extrémité
distale (626) du manchon (122 ; 222 ; 422 ; 522 ;
622), la partie d’extrémité distale (634) du guide
(130 ; 230 ; 630) est couplée a une fléchette (128 ;
228 ; 638) configurée de maniére a pénétrer le tissu
du patient.

Appareil selon la revendication 7, dans lequel la lar-
geur de la partie d’extrémité distale (626) du man-
chon (122 ; 222 ; 422 ; 522 ; 622) est sensiblement
égale a une largeur du guide (130 ; 230 ; 630).

10. Appareil selon la revendication 7, dans lequel le gui-

de (130 ;230 ; 630) est couplé & 'implant (100 ;200 ;
300 ; 600) via le manchon (122 ; 222 ; 422 ; 522 ;
622).
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402 ~

Place a first end portion of a mandrel between a first
wall of a sleeve and a second wall of the sleeve. A
second end portion of the mandrel is disposed apart
from the first wall of the sleeve and the second wall of
the sleeve.

l

Couple the first wall of the sleeve to the second wall
of the sleeve.

|

Taper an end portion of the sleeve.

:

408
N

Remove the mandrel from between the first wall of the
sleeve and the second wall of the sleeve. The sleeve
defines a lumen where the mandrel was previously
disposed.

l

410\

Couple a leader to the end portion of the sleeve.

l

412
N

Optionally, removably couple a strap of an implant to
a second end portion of the sleeve.

FIG.8
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